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Process with:

* Automation

* Provenance

* Feedback capabilities

Goal: Robustness
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DLR
» End-to-end enabler:
= common language
= complete model & results
[ Tool 4 H ] AInterfaces
30
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=[ Tool 2 ] [ Tool 1 internal
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— Individual interfaces Common data standard
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Digital continuity
Internal language

Define DTOs

1

Subject to change
in process

Numerical
implementation
data

Connecting
data

Math, physics
& mech.
idealization
data

~

' DSL software
packages

* Nodes

 Elements

* Results

» Sections

* Loads & BC

* Interactions

» Solution

* Materials

« Composites

* Crosssections
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* Machine-readable
~» Programming
language independent
» Standardized
» Solver agnostic
» With toolspecifics
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DSL DLR

» Modular language vocabulary — based on level of assumptions & theories

= Reuse between levels == SN
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JSON file
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Digital continuity

DSL o R1 R2 o

R2
R1
RO Property
Compo-
» Modular language Offset s O
R3
vocabulary .
Member Mech (‘3333215- Mass
= Reuse between R1
RO .
I eve I S Friction Coenclmes Material
tesystem Spring
Cross-
section
Trans-
forma-
tion Gravity
Density
Humidity
Table Math Bias Ctoiggi' Phys Base
Pressure
Environ- Vi_sco—
ment sity Temper-
ature
Curve

M. Radel, VMAP User Meeting 2026, DLR-SY, 24.02.26

Apps

DL

)




!

Result
- - - - — " model: ModelResults
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,,,,,,,,,,,,,,,,,,,,,,,,, TimeStepResultsAccessors
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= Based on user stories :
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Eco-system: Modeling & preprocessing

_ _ = |dealization & theory-independent
= Conversion plugins

model generation
e

Stochastic
FEM

* Probabllistic modeling
& manipulation

Virtual
autoclave

= Mapping
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Eco-system: Postprocessing I ParaView DLR
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Applications
PredicteCO
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Temperature
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Applications .
PredictECO: Results R RN ALE DLR
S TN Point cloud data
Triangulation, Tetrahedralization

25D FEM/FEVM

. Numerical sensors " With proper through-
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Conclusion & outlook ‘#7
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* VMAP is key ingredient in our processes

» Main applications:
= Mapping
» Visualization via ParaView
» Storage via CoSMo (JSON + VMAP)

= Control over complete simulation (model + results) required
= Approach presented
» Functionality plugins; easily expandable

* Next steps:
= Measurement data integration into virtual testing models (e.g. DIC)
» Gladly exchange ideas about further developments together
= Extend to query capabilities for model databases
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